High concentrations of dichloroacetate have minor effects on the vitality of the mammalian nerve fibers: an ex-vivo electrophysiological study.
Dichloroacetate has been used extensively in the treatment of cancer and genetic mitochondrial diseases, but there have been reports of dichloroacetate-induced peripheral neuropathy. In this study, the acute effects of sodium dichloroacetate on the peripheral nerve fibers were investigated, using an ex-vivo preparation, in the isolated sciatic nerve of the rat. The amplitude of the evoked nerve compound action potential (CAP) was measured to confirm the proper functioning of the nerve fibers. The half-vitality time [the time required to decrease the CAP to 50% of its initial value, here called inhibitory time 50% (IT50)], of the nerve fibers, which had been incubated in normal saline, was 30.4 ± 0.26 h (n=12). When the nerve fibers were incubated in 10 mmol/l of dichloroacetate, the IT50 was 29.7 ± 0.34 h (n=8), with no significant difference from the control (P>0.05). The fact that such a high concentration of dichloroacetate as 10 mmol/l had no effect on the parameters of the evoked CAP is an indication of the high tolerance of peripheral nerve fibers to this compound. When a concentration of 20 mmol/l of dichloroacetate was tested, a 15.2 ± 1.25% (n=12) inhibition in the CAP amplitude occurred, but although a relatively small population of nerve fibers was inactive, the vitality of the remaining active axons was not affected, with a final IT50 of 28.1 ± 0.64 h (n=12), with no significant difference from the IT50 of the control, which for this group of experiments was 28.1 ± 0.17 h (P>0.05). This moderate effect, with a 15.2 ± 1.25% decrease in the CAP amplitude, suggests that within the exposure limitation of the sciatic nerve preparation of 28-30 h, there could be a gradual development of certain biochemical changes leading to the early stages of dichloroacetate-induced neurotoxicity.